
MEMORANDUM 

PC Code: 051505 
DP Barcode: D 418022 

(parent D 400230) 
Date: February 12,2014 

Subject: Addendum to Choline Salt Section 3 Risk Assessment: Refined Endangered 
Species Assessment for Proposed New Uses on Herbicide-Tolerant Com and Soybean 

To: 

From: 

Risk Manager 
Dan Kenny, Branch Chief 
Herbicide Branch 
Pesticide Registration Division (7505P) 
Office of Pesticide Programs 

Edward Odenkirchen, Ph.D., 
Meghan Radtke, Ph.D., Biologist 

Science 

Faruque Ph.D., Senior Chemi 
Sujatha Sankula, Ph.D., Branch Chief 
Environmental Risk Branch 1 
Environmental Fate and Effects Division (7507P) 
Office of Pesticide Programs 

The Environmental Fate and 
assessment for a proposed Federal involving proposed new uses of choline salt on 
herbicide-tolerant com and soybean on January 15, (DP 400223,400230, 400234, 400237, 
405028, 4058 an amendment to the assessment was issued on June 13, 2013 (DP 1614). 
Overall, the assessment determined risk concerns were unlikely for (chronic), 
aquatic plants (vascular and non-vascular), 
fish (acute and chronic), freshwater invertebrates 

fish (acute and chronic), estuarine/marine 
and chronic), estuarine/marine 

invertebrates (acute and chronic), and terrestrial insects. Potential direct risk concerns could not 
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on 

'"'''""'"''"'''"''"'' u ......... "'''"'u resources 
to have 

or 
specific biological needs, circumstances of exposure, etc. 

species locations action area 
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assessment 
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toxicity 

0.065. 

RQ not exceea 
concluded for the whooping crane. 

American Burying Beetle 

T-REX methodology), the acute 

.ls-n = 369.05 mglkg-bw 

exposure number: RQ = 

0.1; consequently a "no effect" determination is 

is 
cover Consequently, a "no effect" determination is concluded for the 
American burying beetle. 

Indiana Bat 
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assessment were to account 
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com: 

Yell ow Sticky Trap Samples 
(flying/plant invertebrates) 

Coleoptera (Chrysomelidae, Nitidulidae, Coccinellidae), 
Hymenoptera, Homoptera (Aphididae, Cicadellidae ), 
Hemiptera (Anthocoridae), Diptera 
(Syrphidae), Neuroptera (Chrysopidae, Hemerobiidae), 
Aranea 

Among the three sample methods (soil, pitfall, and sticky trap), there was a total of 156,572 
organisms from 16 orders and 36 families identified during the 2000 and 2001 growing seasons. 
Collected invertebrates included pests, predators, parasitoids, detritivores, and decomposers. 

ED_Vaughn3_0003296 



some 

1. 

4. areas over 

to 
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1. 

concern. 
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on 
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Species 
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Habitat Reason for 

Clubshell 
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Northern 

Decurrent False 

grows in such 
habitats but is more 
common in disturbed 
lowland areas where 
it appears to be 

""'1""'"' .... "'''" on human 

The 
choline salt uses are 

to 

or 

the 

The oro1oos1~d 
choline salt uses are 

to 
with the 

shores of 
lakes/streams or 
other tlo,od!Jia:m 
habitats where the 
aster may occur. 
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Pitcher's Thistle It occurs on non­

Dwarf Lake Iris 

Eastern Prairie 

Orchid 

forested sand dunes 

grows 
northern shorelines of 
lakes and 

associated with 
shoreline coniferous 
forests dominated 
northern white cedar 
and balsam fir. The 

in a wide variet of 

The DrD1DOSt~d 
choline salt uses are 

The nrr.nn~Prl 
choline salt uses are 

to 

shoreline coniferous 
forests. 

The pro]posc~a 
choline salt uses are 
not ex ected to 

USFWS. 2002. 
http://ecos.fws.gov/docs/recovery_plan/020920b.pdf 
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Fans hell 

Fassett's 
Locoweed 

be maintained in mid­
to late successional 
wetlands that remain 

Executive Summar ). 
Fassett's locoweed The 

the choline salt uses are 

shorelines of lakes. 

all lakes with 

occur at 

water most 
are shallow 

USFWS. 1991. 
http://ecos.fws.gov/docs/recovery_plan/910329.pdf 
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Fat Pocketbook 

fluctuations in 
water level. 

Fassett's locoweed is 
found the lakes 
on open shoreline 

to a 

nonexistent 
times of water, 
to about 30 m wide 
when the water level 
is low. In all cases, 
Fassett's locoweed 
occurs in areas which 

or 

poj:ketbCIOkis Theu•~'uv~~u 

It occurs in water 
from a few inches 

to at least 8 feet. 

been found in 
rivers in the Ohio 
River and it 

choline salt uses are 
USFWS. 1989. 
http://ecos.fws.gov/docs/recovery _plan/89 I 114c.pdf 

USFWS. 2012. 5-Year Review. 
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caves, most often 
within 4 miles of 

Y UiiU"""'' is 
characterized as an 
inhabitant of 
rivers with loose 
substrates and low 

of 

and all are in its 
u 

The orooos1ed 
choline salt uses are 
not to 
encompass caves or 
the tnv·.,ct"lnw•an 

The nrr•nn•oPrl 

choline salt uses are 
exJJectea to 
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Hine's Emerald 

or limestone bedrock. 
Parts of the 

covered 
such as cattails or 

Soils can 

with 
and grasses 
as a substrate are 
often used 
2001,p.15-

Critical Habitat of 
1 acres have 

USFWS. 2001. 
http:l/ecos.fws.gov/docs/recovery _plan/0 l 0927 .pdf 
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Illinois Cave 

Karner Blue 

Kirtland's 
Warbler 

and 
Missouri. Almost 
half of this is 
Mackinac 
MI. 
The Illinois cave 

'""'~-'"'~-'~'u occurs in 
streams in dark areas 
of limestone caves 
which have many 
sinkhole oo•emngs 
and which ~· .. u~•m' 

waters less than 4 
but may 

as 16 

Habitat is 
successional areas 
with wild 
such as open areas in 
and near forest 

with old 

The propos1ed 
choline salt uses are 

extJecrea to 

The nrr""'"N>rl 

choline salt uses are 
to 

successional areas 
with or other 
wildflowers. 

24 

USFWS. 2002. 
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on 
drained and nutrient 
poor 
sands. 

25 

USFWS. 1990. 
http://ecos.fws.gov/docs/recovery~plan/900919b.pdf . 
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Least Tern 

absent or 
found in shaded or 

limestone or dolomite 
with 

Elevations are 
between 550 

habitats of coastal 
areas and can 
be close to water but 
is between the 
dune environment 

The orooos1t!d 
choline salt uses are 

eX!Jected to 
with 

or areas with visible 
bedrock. 

USFWS. 1996. 
http://ecos.fws.gov/docs/recovery _plan/900919b.pdf 
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Mead's 
Milkweed 

The 
choline salt uses are 

or barrens. barrens. 

u,.,,.U!J<;; sources and 
Known 

habitats of the 
Mitchell's 
all 
range a 
continuum from 

fen to 

All 

The 
choline salt uses are 

to. 

wetlands. 

http:l/ecos.fws.gov/docs/rccovery_plan/030922b.pdf 

USFWS. 1998. 
http://ecos.fws.gov/docs/recovery_plan/980402.pdf 
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Northern 
Riffleshell 

Northern Wild 
Monkshood 

with scattered 
deciduous and/or 
coniferous trees, most 
larch or red cedar. 
Fens often contain a 
mosaic of wetland 
habitat with 
their associated 

the 

shrubs. 
often found at the 
interface of 
wetlands and the 

!S 

runs, and also in the 
western basin of Lake 
Erie where there is 
sufficient wave action 
to 

habitat is 
shaded to 
shaded cliffs and 

The nrr.nn•oPrl 

choline salt uses are 

-~·-----~ to 

The oro,oo:sea 
choline salt uses are 
not to 

28 

USFWS. 2009. 5-Year Review. 
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New 

sandstones to 
dolomite and others 
act as substrates. All 
habitats have a cold 
soil environment 
associated with active 
and continuous cold 

or cold 

described as medi urn 
to rivers in sand 
and substrates. 
In the Ohio River it 
was collected from 
15-29 feet but 
may have lived in 
shallower riffles 

channels that 

rockfalls 

associated 
with cold air or 
water. 
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PinkMucket 

transition from 
to the main 

states, this habitat 
occurs in the 

and 

and main 
channel habitats with 
islands or sand bars 
in the upper Missouri 
River 
2007.p. do 

occur in 
impmmd!ed areas due 
to lower flows and 

The mucket 
habitat is rivers 
at least 60 feet 
where it occurs at 

up to 25 feet 
Currents are 

moderate to 
fast and substrates 

in waters, 
at least in the upper 
reaches where the 

USFWS. 1985. 
http:/lecos.fws.gov/docs/recovery_planlpink%20mucket%20rp.pdf 
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DPS are in the 
southeastern United 
States and other areas 
that are outside the 

and reservoir 

shorelines or islands 
of the Great Lakes. 

The oro,po~;ed 
choline salt uses are 

and sandbars of 
rivers and alkali 
wetlands. 

31 
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ED_Vaughn3_0003319 



Pleistocene Disc 

Prairie 
Bushel over 

·shorelines are 

The nrooos1ed 
choline salt uses are 

The nrr>nnc.>rl 

choline salt uses are 
to 
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USFWS. 2009. 5-Year Review. 
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Price's Potato 

,.,.,...,..,,..,,n m 

water runs up to 12 
feet "Bottom 

The nrcmosed 
choline salt uses are 

eXJJec:ted to 

The nrooos1:!d 
choline salt uses are 

to 

The orcHJo:sed 
choline salt uses are 

to 

The 
choline salt uses are 
not ex ected to 

http://ecos.fws.gov/docs/recovery _plan/93021 O.pdf 

!.pdf 

USFWS. 2007. Plan. 
http://ecos .fws.gov /docs/recovery _plan/070627. pdf 
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Scaleshell 
mussel 

Scioto Madtom 

underlain with 
limestone or other 
calcareous bedrock. 

habitats 

may have been open 
woods or 
and bison ""''"""'"'"" 

is of riffles 
and runs in medium 
to rivers with 
low to medium 

and slow to 
""''"~''" of 

The orcmosed 
choline salt uses are 

to 

34 

USFWS. 2010. 
http:l/ecos.fws.gov/docs/recovery _plan/! 00407 _ v2.pdf 

USFWS. 2009. 5-Year Review 
http://ecos.fws.gov/docslfive_year_review/doc3057.pdf 
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Short's 
Goldenrod 

scioto madtom 

woodland 
appear to be the 
natural habitat. 

Short's "'"''"'""'"'~'"' 

The oroJoosc~d 
choline salt uses are 

exiJected to 

streams, or 
other water bodies. 

The orc,oo:sed 
choline salt uses are 

to 
USFWS. 2007. Review. 
http://ecos. fws .gov/ docs/fi ve_year_review/doc 1609. pdf 
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Snuffbox 
Mussel 

was written in 1988 

The one Illinois site 
on 

a 
vertical sandstone 
bluff. The one Ohio 

the Ohio 

described as swift 
currents and 
and shoals and wave­
washed shores of 

deciduous/coniferous 
forests. 

36 
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lakes over and other water bodies. 
sand with occasional 
cobble and boulders. 

occurs in 
microhabitats 
sheltered from the 
main force of current. 
It occurs in a 
of substrates from 
mud and sand to 

shoals with a slow to 
swift current. It is 
most often found in 
firm mud between 

The 
choline salt uses are 

exp,ect€!d to 

USFWS. 2012. Federal Notice. 
http://www.gpo.gov/fdsys/pkg/FR-20 12-03-13/pdf/20 12-5603.pdf 

http:/lecos.fws.gov/docs/federal_register/fr4300.pdf 
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or coarse 
silt 

sections of second 
and third order 
streams, or on 
meander scrolls and 

The oro,om;ed 
choline salt uses are 

to 
1!3a.pdf 
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Western Prairie 

Ohio in the Maumee 
and St. Rivers 
and Fish Creek. It 

indicates that the 
habitat is unclear but 
appears to be riffle 
run reaches of small 
to 1mC\r1P>T<ITPI 

substrates. In its 
current location in the 
St. Croix it 

The orooos1ed 
choline salt uses are 

ex1oected to 
with 

meadow areas, 
roadside uwc;w;:::~, 
borrow or 
abandoned fields. 

The 
choline salt uses are 

The ~rr,~noo--' 

choline salt uses are 
to 

USFWS. 1996. 
http://ecos.fws.gov/docs/recovery_plan/960930a.pdf 

USFWS. 1990. 
http:// ecos .fws. gov I docs/recovery _p lan/900 !25. pdf 

USFWS. 2009. 5-Year Review. 

39 

ED_Vaughn3_0003327 



Tubercled 
Blossom 

occurs in riffles with 
clean or 
rubbles substrates and 
fast current. It was 

survives in a remnant 
habitat which 
could still exist in the 
lowermost 50 miles 
of the Ohio River. 

"if the 
continues to 

it may do so at 
undetectable 

levels". FWS 

40 

USFWS. 1984. 
http:/lecos. fws. gov I docs/recovery _plan/840806. pdf 

USFWS. 2011. 5-Year Review. 
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APIPelltaiX 3 

Enlist Brand of 2,4-D Corn and Soybean Information 

FROM Bill Chism, Bill Phillips, Sunil Ratnayake (Biological and Economic Assessment Division) February 4, 2014 

The timing on the label for 2,4-D Enlist in corn and soybean are as t"nunwc 

• Corn 
o Pre-plant- Postemergence VB stage (or 30 inches) - 31 to 38 days after planting (SDSU reference) 
o Preharvest up until 30 days prior to forage harvest 

• Soybean 
o Pre-plant- Postemer.gence no later than R2 (full flower)- 46 days after planting (NDSU reference) 
o Preharvest up until 30 days prior to harvest 

Dates Dates 

2009 

State I Harvested acres Most active End Begin Most active End 

., ............................................... 430 May 25 - Jun 25 Jul3 Oct 28 - Nov 28 Dec 15 
Arkansas ........................ 3,270 May 5- Jun 22 Jul5 29- Nov 13 Nov26 
Delaware ........................ 183 May 30 - Jun 28 Jul 11 Oct -Nov 14 Nov25 
Florida ............................ 34 May 1 -Jun 15 Jul1 Oct 15- Nov25 Dec 1 

.......................... 440 17- Jun 26 Jul5 Oct25- Dec 8 Dec 17 
9,350 May8-Jun12 Jun 24 Sep 26 - Oct 26 Nov? 
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5,440 May 1 Jun 25 
9,530 May2 Jun 16 
3,650 May5 Jul1 
1,420 May4 Jul7 

940 Jun 16 

475 Jul 16 
1,990 Jun 18 
7,120 Jun 13 
2,030 Jun 17 
5,300 Jul4 
4,760 Jun 8 

87 JuliO 
254 Jun 29 

1,750 Jul20 

3,870 May 14- Jun 3 Jun 11 

4,530 3- 30 Jun 10 
390 - Jun 27 Jul9 
445 20- Jun 10 Jul5 
565 27- Jun 27 Jul 11 

4,190 May 15- Jun 11 Jun 21 
1,530 15-Jun25 Jul5 

190 Mar Mar 30 Jun 12 
570 May5 May 15- Jul9 

19 May5 May 10- Jun 30 Jul5 
1,620 May7 May 12- Jun 5 Jun 14 

Field Crops Usual Planting and Harvesting Dates (October 2010! USDA, National Agricultural Statistics Service 

Alabama 
Arizona 
Arkansas 
California 

State 

2009 

Harvested acres 
(1,000 

250 
20 

410 
160 

Dates -

Beain Most active End 

Mar 15 
Mar 10 
Mar26 
Mar 15 

42 

Sep20 Oct 1 -Nov 1 Nov 10 
21 28- Oct 20 Oct31 

Sep20 Oct -Nov 1 Nov 15 
Sep25 Oct 10- Nov 14 Nov25 

Aug28 Sep 3- Oct 25 Oct 31 

Dec 1 
Nov 13 
Oct 31 
Nov9 
Nov23 
Nov2 
Nov 15 
Nov20 
Dec20 

Nov5 

Nov 12 
Dec 1 
Nov30 
Dec30 
Nov3 
Nov30 
Nov7 
Dec4 

Sep25 Dec 1 
Seo29 Nova 

Harvest Dates 

Beain Most active End 

Aug 2 20 Oct 15 
Sep 1 Dec 1 
Aug 16 23 Oct 6 
Sep 1 Nov 15 



m 
0 
I< 
0) 
c 

<0 
::::; 
::J 
w 
10 
0 
0 
w 
w 
w 

990 
163 
37 

370 
80 

11,800 

5,460 

13,400 
3,860 
1,150 

610 
425 

2,090 
7,150 

695 
2,920 

26 

8,850 
70 
50 

595 
800 

1,740 
3,140 

320 
32 

920 

320 
4,680 

590 
1,960 

17 
330 
105 
30 

2,930 
45 

19 
12 
1 

Mar 14 
21 
14 

Apr20 

19 
5 
6 
13 
20 
21 
22 
17 

Apr3 

26 

8-
30-
11 - 20 
20- May 20 

. 1 - Jun 
May2- May27 

3- Mav 21 

Jun 
Jun 20 
Jun 4 
Jun 6 

Field Crops Usual Planting and Harvesting Dates (October 2010) USDA, National Agricultural Statistics Service 

REFERENCES 

Sep28 
10 

Oct4 

Oct4-Nov10 
Oct10-Nov1 
Oct 1- Oct 30 
Oct 14- Nov 14 
Sep 10- Oct 10 
Oct8-Nov19 
Oct11-Nov20 

29-0ct9 
Oct -Nov 20 

USDA 2010. Field Crops Usual Planting and Harvesting Dates October 2010 Available online at: 
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Nov22 
Nov5 
Oct 1 
Oct? 
Nov24 
Nov20 

Nov25 

Nov2i 
Nov 10 
Nov 10 
Sep 12 
Nov 17 
Dec 10 
Nov23 
Oct 7 
Dec22 

Dec 8 

Nov20 
Nov 15 
Nov20 
Nov25 
Nov 1 
Dec6 
Dec 1 
Oct20 
Dec 5 

Dec 10 

Oct 10 
Dec3 
Oct30 
Nov8 
Dec 10 
Nov9 
Nov25 
Dec 1 
Nov28 
Dec 10 
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South Dakota State Univ. Corn growth stages with estimated calendar days and at 

North Dakota State Univ. Soybean Production Field Guide for North Dakota and Northwestern Minnesota. Avaiable online at 
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Forecasts 

Forecast: Number of Above Pharmacokinetic-based Effects Threshold 

Entire range is from 0.00 to 0.00 
Base case is 0.00 
After 11 the std. error of the mean is 0.00 

Forecast 
Statistics: values 

Trials 117,500 
Base Case 0.00 
Mean 0.00 
Median 0.00 
Mode 0.00 
Standard Deviation 0.00 
Variance 0.00 
Skewness 
Kurtosis 
Coeff. of Variation 
Minimum 0.00 
Maximum 0.00 
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Width 
Mean Std. Error 

0.00 
0.00 

Forecast: Number of Above Pharmacokinetic-based Effects Threshold 

Percentiles: 
99.9991°/o 

99.9995°/o 
99.9996% 
99.9997'% 
99.9998% 
99.9999% 
100°/o 

End of Forecasts 

Forecast 
values 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Assumptions 

Worksheet: [lndianna Bat PRA_2_5-14_3 22 pm {Autosaved).xlsx]Sheet1 

Assumption: Body weigt (G) 

distribution with parameters: 
Minimum 
Likeliest 
Maximum 

Assumption: Half-life in insects (days) 

Uniform distribution with parameters: 

Minimum 
Maximum 

5.00 
8.00 

11.00 

1.00 
8.80 
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Percent Diet 

distribution with 

Minimum 
Likeliest 
Maximum 

Assumption: Residue in Insects 

distribution with 
Location 
Mean 
Std. Dev. 

Assumption: Residue in Insects (cont'd) 

End of Assumptions 

0.01 
0.35 
0.67 

0.00 
65.00 
48.00 

Cell: 
828 

818 

Cell: 
818 
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